Cases of unknown cause also have been described [4] . The following report describes cerebral malformations in a three-month-old Angus calf in which brain lesions closely resemble those described in calves experimentally infected with bluetongue virus at 125 days of gestation [7] .
The calf had been blind since birth and was euthanized because of progressive depression and incoordination. The calf was thin, with widespread serous atrophy of fat. A small fistulating abscess was present over the withers and another between the omasum and the ventral sac of the rumen.
Extensive abnormalities were present in the cerebrum. The lateral venuicles were dilated and surrounded by a layer of cerebral parenchyma of variable thickness. Several cavities (with the longest axes up to 3 cm in length) were present in bilaterally similar locations in the lateral aspects of the rostra1 cerebrum ( fig. 1 ). The septum pellucidum was discontinuous, with the remnants consisting of a delicate membrane in the most anterior portion. No significant gross abnormalities were observed in structures caudal to the cerebrum.
The thin layer of tissue surrounding the lateral ventricles was composed of cerebral cortex and a narrow underlying band of subcortical white matter. Scattered throughout the persisting white and gray matter were multiple cavities that lacked organized cellular margins ( fig. 2) . The larger cavities extended out to abut the external surface of the brain, where they were covered only by a very attenuated layer of neuropil and leptomeninges. The thalamus contained two small foci of mineralization. A single penvascular cuff of mononuclear cells was present within the medulla oblongata.
Serum from the calf was screened for neutralizing antibodies to the four known US. serotypes of bluetongue virus and two serotypes of epizootic hemorrhagic disease virus. A titer of 1:IOO was present to bluetongue virus serotype 10, whereas no significant antibody was detected to the other viruses. Various tissues from the calf were inoculated into embryonating chicken eggs but no virus was isolated.
Encephalopathies may be caused by at least three different viruses-bluetongue virus, bovine viral diarrhea virus, and Akabane virus. In utero infection with bluetongue virus, both naturally and experimentally, produces lesions very similar to those seen in this calf [7, 1 I]. In contrast, reported cases of bovine viral diarrhea virus-induced encephalopathy consistently had cerebellar lesions [ I , 21 whereas the cerebellum of this calf was normal.
Akabane virus is not thought to be present in the U.S.A. and Akabane virus-induced encephalopathy usually is accompanied by arthrogryposis [6] .
The bovine fetal central nervous system is susceptible to bluetongue virus prior to 125 days but not after 150 days of gestation [5. 71. This calf was born in early March, thus it would have been at a susceptible stage of gestation during the previous bluetongue season, which is August to December in California [8] .
The presence of neutralizing antibody to bluetongue virus-10 is further circumstantial evidence incriminating this virus as the causative agent. The possibility remains that this antibody could have resulted from a postnatal infection or persisted from colostrum. Natural infection is unlikely since bluetongue virus is rare prior to July in California [8] . Colostral antibody should have declined to low levels by three months of age. Also, serotype 10 is the least commonly isolated serotype from cattle in California [ 81 and any immunoglobulins derived from colostrum would be expected to include antibodies to the other bluetongue virus serotypes as well. Definitive diagnosis could have been made by demonstrating specific antibody in a pre-colostral serum sample. Unfortunately, this was not possible in this calf.
Congenital bluetongue virus infection of sheep and cattle can lead to a spectrum of cerebral malformations that vary with the gestational age of the fetus at the time of infection [8-1 I] . These anomalies range from brains with thin-walled cerebral hemispheres, cerebral cavities, and dilated lateral ventricles, to complete replacement of the cerebral hemispheres with membranous fluid-filled sacs. The true incidence of bluetongue virus-induced encephalopathy is unknown, but cases such as this easily might be mistaken for congenital hydrocephalus on cursory examination. The presence of cavities in persisting cerebral tissue assists in distinguishing bluetongue virus-induced encephalopathy from hydrocephalus. and the presence of bluetongue virus specific antibody in a pre-colostral serum sample is proof of congenital infection.
